The aim of this study was to elucidate the three genotypes (op/op, op/+ and +/+) of heterogenous osteopetrotic mice using microsatellite markers. The genotyping analysis was performed on genetic crosses using B6C3Fe-op/+ and A/WySnJ mice. In this study, we used five MIT markers, D3Mit11, 75, 101, 102 and 189 that are closely linked to the op locus and which segregate polymorphic variants in mating between B6C3Fe-op/+ and A/WySnJ mice, and the homozygous op/op F3 mice were obtained by F2 mice mating. From the results of F3 genotyping, it was possible to determine the genotype of the op gene without a complicated molecular process. Histopathological studies revealed that the F3-op/op mice showed similar femur bone structures to those of B6C3Fe-op/op mice. Based on these findings, it is suggested that genotyping of heterogenous osteopetrotic mice using microsatellite markers is a powerful technique for investigating the mechanism of osteoclast development and genetic studies of osteopetrosis.
Introduction
Osteopetrosis is well known as an autosomal recessive disease in several species, including man1,2). In 
Estimate of incisor eruption
Homozygous osteopetrotic mice were evaluated by the absence of incisors eruption, according to the previous study6). Individual genotyping of 6 F2 mice (Nos. 1-6) and 8 F3 mice (Nos. 7-14) was performed using SSLP analysis. The SSLP typing at D3Mit11 and D3Mit101 is shown in Fig. 3 . As shown in 
Histology
As shown in Fig. 4 a-d , the femur of the F3-op/op mice and B6C3Fe-op/op mice had thin cortical bone, and reticular bone existed along the long axis. The development of the cortical bone and medullary cavity was immature, appearing as woven bone as seen in the immature stage (Fig. 4c, d) . From the epiphysis to the center of the diaphysis, cartilage existed around the trabecular bone and its appearance exhibited an unusual bi-concave or hourglass shape (Fig. 4a, b) . (Table 1) . As shown in Fig. 3 , polymorphism can easily be detected using PCR for D3Mit11 and D3Mit101. Based on the SSLP typing data using PCR, the hypothesis genotypes of F2
and F3 mice were compared with their phenotype.
Although it does not enable visual differentiation between op/+ and +/+ genotypes, we could make a clear distinction between the two genotypes using the five MIT markers. Indeed, the homozygous op/op F3 mice were obtained by the hypothesis mating of F2 mice (Fig. 2) . These findings suggest that it is possible to detect the three genotypes of the op gene without a complicated molecular process. In conclusion, this study suggests that genotyping of the heterogenous osteopetrotic mice using microsatellite markers is a powerful technique for investigating the mechanism of osteoclast development and genetic studies of osteopetrosis.
